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% PERIVIANENT MAGNET TYPE AC MOTOR. 



@ An AC servo motor includes a plurality of rotor disks (261 
and a plurality of stator disks (34). Each of the rotor disks (26) 
has a plurality of flat plate shaped permanent magnets (30) 
which are radially arranged within a disk substrate (28). Each 
of the stator disks (34) is constituted by a ring-shaped resin 
plate (36) fixedly covered with a winding (38). The rotor disks 
(26) and the stator disks (34) are alternately disposed in the 
^ axial direction of the motor in such a manner as to oppose 
^ each other. The stator disks (34) are secured to a stator 
housing (12). The rotor disks (26) are secured to a rotor shaft 
fS (20) which is rotatably supported by the stator housing (12). 
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DESCRIPTION 

TITLE OF THE INVENTION 
Permanent Magnet Type AC Motor 
TECHNICAL FIELD 

The present invention relates to an AC motor, more 
5 specifically to the construction of a lightweight and 
compact AC permanent magnet motor capable of producing 
a high output torque. 
BACKGROUND ART 

The conventional permanent magnet type AC motor 

10 comprises a stator housing, and a practically cylindrical 
rotor of the permanent magnet type disposed inside the 
stator housing and rotatably supported by bearing means; 
the practically cylindrical stator being disposed inside 
the stator housing so as to surround the rotor and 

15 excitation windings mounted on the core of the stator. 
The output torque -of such a permanent magnet type AC 
motor is proportional to the amount of the excitating 
current, the length of the windings, the magnetic flux 
density in the gap between the stator and the rotor , 

20 and the diameter of the rotor. In order to enhance the 
output torque of such a permanent magnet type AC motor 
of the conventional constiruction, the outside diameter 
of the rotor must be increased or the axial length of 
the rotor, hence the axial length of the motor, must 

25 be increased. Consequently, the weight and moment 
of inertia of the rotor and the overall size of the 
permanent magnet type AC motor are inevitably increased. 
Accordingly, the application of such a conventional way 
of enhancing the output torque of permanent magnet type 

30 AC motor to a small motor for driving a small mechanism 
or body entails practical problems. Nevertheless, the 
enhancement of the output torque of a small permanent 
magnet type AC motor is strongly desired. 
DISCLOSURE OF THE INVENTION 

35 With the purpose of solving the aibove-mentioned 
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practical problems and meeting the above-mentioned needs, 
it is an object of the present invention to provide a 
permanent magnet type AC motor having a high stator 
current capacity/ capable of producing a sufficiently 
5 large torque, and having a rotor of a weight, diameter 
and moment of inertia which are reduced to the most 
possible extent. 

It is a further object of the present invention to 
provide a lightweight permanent magnet type AC motor 

10 enqploying a resin core instead of a ferrous core. 

The present invention provides a permanent magnet 
type AC motor con^rising: a stator housing; a rotor 
shaft rotatably supported on the stator housing; a 
plurality of rotor disks axially arranged on the rotor 

15 shaft, each comprising an elemental disk and a plurality 
of permanent magnets radially arranged in the elemental 
disk; a plurality of stator disks secured to the stator 
housing, each provided with a stator winding covered 
with and fixed thereto with an annular resin plate, 

20 wherein a plurality of the rotor disks and a plurality 
of the stator disks are disposed alternately along the 
longitudinal axis of the rotor shaft so as to face one 
another with a flat clearance therebetween. 
BRIEF DESCHIPTION OP THE DRAWINGS 

25 Figure 1 is a longitudinal sectional front elevation 

of a per man ent magnet type AC motor according to an 
embodiment of the present invention; 

Fig. 2 is a partially sectional side elevation of 
the motor of Fig. 1; and 

30 Fig- 3 is a schematic front elevation of a rotor 

disk employed in the motor of Fig. 1, 

BEST MODE FOB CARRYING OUT THE INVENTION 
Figures 1 to 3 illustrate a permanent magnet type 
AC motor embodying the present invention. Referring 

3^5 to FigSi 1 to 3, the stator housing 12 of a permanent 
magnet type AC motor 10 includes a cylindrical center 
housing 14 auid side housings 16 and 18 fixed to opposite 
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ends of the center housing 14 ^ respectively. A rotor 
shaft 20 extending axially within the center housing 14 
is rotatably supported by bearings 22 and 24 in the side 
housings 16 and 18 . 

As shown in Figs. 2 and 3, rotor disks 26, namely, 
elements of the rotor, mounted on the rotor shaft 20 
each includes an elemental disk 28 and a plurality of 
flat permanent magnets 30 arranged in a radial dis- 
position and at equal angular intervals in the elemental 
disk 28. The elemental disk 28 can be made of a resin, 
aluminum or the like in a lightweight structure. 

The opposite sides of the flat permanent magnet 30 
are exposed in the opposite sides of the corresponding 
rotor disk 26 and constitute an S-pole and an N-pole 
respectively. The elemental disk 28 is provided with a 
center hole 32 (Fig. 3) for receiving the rotor shaft 20 
therethrough. The thickness of the wall of the elemental 
disk 28 around the center hole 32 is greater than that 
of the wall of the peripheral area of the same and that 
of the permanent magnet 30, so that the rotor disk 26 
is held securely on the rotor shaft 20. 

Referring to Figs. 1 and 2, a stator disk 34 
includes an excitation winding 38 and an annular resin 
plate 3 5 covering and fixing the excitation winding 38. 
Preferably, the resin plate 36 is a fiber reinforced 
resin plate , reinforced by reinforcing fibers such as 
glass fibers or carbon fibers. 

In this embodiment, although not restricted to this 
number, seven rotor disks 26 and six stator disks 34 are 
disposed alternately along the longitudinal rotor axis 
so that the side surface of the permanent magnets of 
the rotor disks 26 face the windings 38 of the stator 
disks 34 with a flat gap therebetween. 

The stator disks 34 are fixed to the center housing 
14, while the rotor disks 26 are fixedly moiinted on the 
rotor shaft 20. 

In this embodiment, keyways 40 and 42 are formed in 
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the rotor disks 26 and in the rotor shaft 20 respectively 
ajid a key, not shown, in seated in the keyways 40 and 42 
to restrict the rotation of the rotor disks 26 relative 
to the rotor shaft 20. However, the rotor disks 26 may 
be restrained from rotation relative to the rotor shaft 
20 by a protarusion formed therein so as to fit in the 
keyway 42 of the rotor shaft 20 or by any other fixing 
mp.ans . 

Generally, the output torque of a permanent magnet 
type AC motor is proportional to the total stator 
current, the length of the windings, the magnetic flux 
density, ajid the diameter of the rotor. In the peannanent 
magnet type AC motor of the above-mentioned constitution, 
the stator need not be formed so as to surround the 
rotor disks 26. Accordingly, the permanent magnet type 
AC motor of the present invention is able to employ 
rotor disks of a diameter greater than that of the rotor 
disks of a conventional permanent magnet type AC motor 
of the same outside diameter. Thus, the constitution of 
the present invention effectively enhances the output 
torque. Furthermore, since the rotor disks 26 and the 
stator disks 34 are disposed alternately along the 
longitudinal axis of the rotor shaft 20 , the area of 
the surface of the rotor disks 26 of the rotor 20 
corresponding to the surface of the stator disks 34 
is greater than that of a rotor of the conventional 
constiruction having the same length as that of the 
rotor 20 of the present invention. Accordingly, the 
total stator current and the length of the stator 
windings that cause the rotor to start rotation can be 
increased, and hence the output torque of the permanent 
magnet type AC motor can be enhanced. On the other 
hand, according to the present invention, the rotor 
disks 26 ccin be formed so that the total weight thereof 
is smaller than that of a conventional rotor of the 
same axial length as that of the rotor having the rotor 
disks 26. Consequently, the moment of inertia of the 
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rotor of the present invention is smaller than that of 
the corresponding conventional rotor. Accordingly, the 
starting and stopping characteristics of the permanent 
magnet type AC motor according to the present invention 
are improved, and hence the motor of the present 
invention can be used for driving a small mechanism 
or body without any practical problem. 

Particularly, since the permanent magnet type AC 
motor of the above-mentioned constitution employs the 
stator disks 34 each consisting of the winding 38 and 
the annular resin plate 36 covering and fixing the 
winding 38, and does not need any ferrous core, the 
space factor for the windings 3 8 is improved. That is, 
since the stator disk 34 of the present invention is 
provided with the winding 38 expanded into a space 
occupied by the ferrous core in the conventional AC 
motor, the total stator current can be increased, and 
hence the output torque is enhanced. 

Although the present invention has been described 
with reference to a preferred embodiment thereof, the 
present invention is not limited thereto and may be 
embodied in several forms without departing from the 
spirit and scope thereof as set forth in the accompanying 
claims. 

As apparent from the above description, since the 
present invention provides a permanent magnet type AC 
motor comprising: a stator housing; a rotor shaft 
rotatably supported on the stator housing; a plurality 
of rotor disks axially arranged on the rotor shaft, each 
including an elemental disk and a plurality of permanent 
magnets radially arranged in the elemental disk; a 
plurality of stator disks secured to the stator housing, 
each provided with a stator winding covered with and 
fixed thereto with an annular resin plate, wherein a 
plurality of the rotor disks and a plurality of the 
stator disks are disposed alternately along the longi- 
tudinal rotor axis so as to face one another with a flat 
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clearance fcherebetween , tJie present invention reduces 
the total weight cind the moment of inertia of the rotor 
to the most possible extent, while the present invention 
gives a sufficiently large torque capacity to the 
5 permanent magnet type AC motor and enhances the stator 
current capacity , namely, enables the supply of an 
increased excitation current to the windings of the 
stator . 

Furthermore, since the above-mentioned constitution 
10 according to the present invention is able to enhance 

the torque capacity of a permanent magnet type AC motor 
without increasing the overall size of the same, this 
constitution is applicable to enhancing the output 
capacity of a compact permanent magnet type AC motor. 
15 Still further, the employment of resin material or 

aluminum contributes to the construction of a lightweight 
motor. 
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CLAIMS 

1. A permanent magnet type AC motor comprising: 
a stator housing; a rotor shaft rotatably supported on 
said stator housing; a plurality of rotor disks axially 
arranged on said rotor shaft, each including an elemental 
disk and a plurality of flat permanent magnets radially 
arranged in said elemental disk; a plurality of stator 
disks secured to said stator housing, each provided with 
a stator winding covered with and fixed thereto with an 
annular resin plate, wherein said plurality of rotor 
disks and plurality of stator disks are axially and 
alternately disposed so as to face one another with a 
flat clearance therebetween. 

2. A permanent magnet type AC motor according to 
claim 1, wherein said annular resin plate is reinforced 
by reinforcing fibers. 

3 . A permanent magnet type AC motor according to 
claim 1, wherein the elemental disk of said rotor disk 
is made of a resin. 

4. A permanent magnet type AC motor according to 
claim 1, wherein the elemental disk of said rotor disk 
is an aluminum disk. 

5 - A permanent magnet type AC motor according to 
claim 1, wherein the elemental disk of said rotor disk 
has a thick portion surrounding the center hole thereof 
for receiving said rotor shaft therethrough and a thin 
perpheral portion surrounding said central portion. 

6 . A permanent magnet type AC motor according to 
claim 1 , wherein each said permanent magnet or said 
rotor disk is disposed in the elemental disk with the 
N-pole and the S-pole thereof exposed in the opposite 
sides of said elemental disk, respectively. 
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Fig. I 
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Fig. 3 
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LIST OF BEFERENCE NUMERZVLS 


10 : 


t t e AC motor 
Permanent magne ype 


12 : 


Statox iiousin^ 


14 : 


Center housing 


16 : 


Sxde lions 1119 


18: 


Si-d.G hoxising 


20 : 


Rotor shaft 


22: 


Bearing 


24: 


Bearing 


26: 


Rotor disk 


28: 


Elemental disk 


30: 


Permanent magnet 


32: 


Center hole 


34: 


Stator disk 


36: 


Annular resin plate 


38: 


Excitation winding 


40: 


Keyvay 


42: 


Keyway 
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